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Florida Bay, located at the southern end of the Florida peninsula (Fig. 1), 210 596 . _
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anecdotally, with sporadic documentation in the 1960s. Ecological assess- I Rt S 5 : 2 - -1 R Atmospheric Lead - deposits selected for this study. Since time averaging Is likely accom-
ments and salinity measurements became routine only in the 1970s. So :" o+ P2l . A : : E N Concentration i plished on a Bay- W|‘9Ie scale “outside™ our coring sites, we have
reconstructing ecosystem conditions during this century from sediment ©s¢ £ 0 C £ “lE w Z| | termed the process "system time averaging”. It may be represented
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uranium-series radionuclides 219Pb and 226Ra could be used to establish ' Soecific Activity (dom/s Y e etific Activity (domey Ve (of particles) in the reservoir. Concentrations of lead, 13’Cs and Pu in
diment core chronologies spanning the past 100 years. The method is SPRCLIC Sctvy e e ol | Year o = t di tional to F
Se. . . : . ' . Figure 2. Photos of some of our dedicated colleagues. Top (left to right): Dave Y ear receptor media are proportional 1o S*
widely used in lacustrine and coastal marine environments to obtain rates ATt Gl <l Bt (Al B 8 2 B e, e ey e Figure 4. Total 210pb (solid black circles) and 226Ra (solid orange  Figure 5. Excess 210Pb versus cumulative dry weight of (Figure f;-f (top) Record of 13703 deposition atSMiami-ghlisE
I I _ - : 210 s 226 : _ di t. E tial model (Eq. 1 fil h Figure 7. Concentrations of lead in cores 6A, 6C, and source) function has been used to calculate STA model (Eq. ] ]
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transferred to sediments. In Florida Bay, <~“Pb enters mainly through this atmo-| Time-series records of lead in sediment cores 6A, 6C, and 19C, and in layers | earlier than the peak (1978) in the coral and sediment records. The mismatch - - - i -
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Sediments of Florida Ba T 210 926 of annually-banded coral, M. annularis are compared in Fig. 7. Sedimentlead | between the sediment 13/Cs records and atmospheric fallout is even more with a characteristic (residence) time before re-supply to sediments
y Ra in ocean water, runoff of <~°Pb and ““°Ra from the (Everglades) and records (solid black circles) are consistent among sites, although the near- - 137 - -
. . . oo 596 297 . e : _ _ pronounced. In all four cores (Fig. 10) decay-corrected +°/Cs profiles (solid or coral.

Sediments have been accumulating in Florida Bay for about 4000 years upward migration of ““°Ra- and “““Rn-enriched waters through porous surface record is incomplete for core 6A. In coral layers, Pb/Ca ratios (solid black circles) and the fallout record (shaded

: . . : . . . ; ; _ . AN green areas) are plotted versus
since wetland flooding during the last stages of Holocene sea-level rise. limestone/peat deposits underlying recent sediments in the Bay. green sguares) are in excellent accord with the sediment records. In cores 6C 210 T, - . 137 - - - -
Hol di - Kk of mud bank d island L . : : ; . year based on <**Pb. The main mismatch here is that the activity of ~°/Cs per- The STA model yields remarkably consistent estimates of particle

olocene sediments form a network of mud banks and islands, partitioning - - - and 19C, lead maxima occur at 1978 + 2 years in accord with prior observation | giqts in sediments long after atmospheric inputs have ceased and the decline in | | residence times independent of element, loading history, or
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a few kilometers wide. Sediments consist mainly of sand, silt- and clay-size | of excess 219Pb, Fo (dpm cm2 yrl), and mass, rs (g cm=2 yrl). Excess 21%Pb | |ead. Al Ph/ 210pp rati ble i | and sedi activity Is essentially exponential. This is also true for Pu (Fig. 11) where aver- archiving medium: for sediment ~°/Cs, 16; Pu, 15.7; Pb, 19 ; and for
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carbonate particles (“muds”) and peats, both produced by organisms in the activity (dpm g1), defined as the difference between total 21°Pb and %%°Ra, is ment samples of the same age. In 1982, the coral sample collection year, the | 137¢¢ ta110ut record (shaded green area).

Bay. Although the shallow bay Is frequently Impacted by tropical storms and | gyl ratio was 0.33 pg/dpm compared with an average ratio in 1982 of 0.37 + 0.09 - - e -
hurricanes, and by populations of benthic infauna, there are promising culated as, F g 52 HITEP P - J < the i, Time-averaging could occur largely within the Bay itself where mud-
_ _ , : ! Yo ~A—2glrs g Pb/dpm in cores 6A, 6C and 19C. Evidently the atmosphere is the primary banks build th h | £ particl h |
locales where undisturbed sediments needed for radiometric dating may be A, (g)+ e (1) - 210 - - - anks build through cycles of particle resuspension, horizontal
X source of lead species (both Pb and <**Pb), which are delivered to sediments , : d red _surf d b de-
found. r ; WhIC ! _ Decay-corrected Cs-137 (STA Model) 2 - transport, and redeposition on near-surface sediments subject wide
S and coral. Both media accumulate lead species in proportion to their concentra- i S S-121 A Pu-239+240 (STA Model) ly to biological and physical mixing.
Sediment Corin where g (g cm™2) is the cumulative weight of sediment at a given depth, and A | tions in ambient waters despite differences in principal modes of incorporation, Whipeay Bob Aller 80
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Sediment cores for this study were collected from Whipray Basin, two from , , ' e T ! lent agreement between sediment and coral Pb records confirms the 21°Pb 70 | - 19 resuspendable sediments ensures that significant levels of particle-
Bob Allen Bank, and one from Russell Bank (Fig. 1) by one or more of our | Which automatically takes account of sediment compaction, implies no post- chronology | associated. non-dearadabl aminants like lead and ear fall
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selected to maximize greochronological precision and accuracy, and are Sediments and Coral as Recorders of Lead and & = g g
ikely not typical of most recent deposits in the Bay. Sediment surfaces at | Sadjment Chronologies from 210pb and 226Ra | Fallout 137¢cs Loadi ng to Florida Bay > Z w0 An STA analysis of sediment radionuclide profiles, published by
Whipray (5G) and Bob Allen (6A) were densely covered with saw grass, . . . 10 . . . g 2 others, suggests that decade-scale time averaging may be a general
Thalassia testudinum, while cores at Bob Allen (6¢) and Russell Bank (19C) | Vertical profiles (Fig. 4) show that total ~*"Pb (solid black circles) is significantly thouah ' and sed | . I o 30 | feature of coastal marine sedimentary environments.
were grass-free. Cores up to 2 m long, were taken in May 1994 (5G, 6A and | higher than ?°Ra (solid orange circles) in near-surface sediments and Atdc_)ug coaa hanh_sedlmefnt ead _reclcl)rds agreehnlpe:y, how well do these < =
6C) and February 1995 (19C) using a 6-meter pontoon barge (Fig. 3) approaches (secular) equilibrium with depth. Significant 21°Pb background me tLaFrIeCQJ the |sttoryé) Aa dprrl]nmpa Y C?tm;)hsp eric Oad'?% %f lead I.O the g & 20 | If so, observations of decade-scale declines in concentrations of key
equipped with a moon pool and piston coring equipment. Cores were taken | activity is due to decay of 226Ra naturally present in sediment minerals. In core | oo Florida SCOSYSIEm ¢ ANT NOW oot 15 e agreement HEIWEEn HME-seHes 172 . 7 tracers in non-coastal, pelagic regions of the ocean may constitute

local hosbitals for X-radi h h ina of each collection d . . . g records of atmospheric deposition and sedimentary concentrations of ~>/Cs v 0 | - T ’ - -
to local hospitals for X-radiography on the evening or each collection aay, 5G from Whipray Basin, a pronounced upward excursion in total 219Pb activit » - 02 prima facie evidence for cross-margin transport of materials from
then hydraulically extruded and sectioned into two-cm intervals. occurs in the bottom 8 cm of the core where basal peat overlies porous Pleis-y ? nd 5 ut? Ifeat?] depo?.ltlontoleeJréherayérelpresented |by 6|l-t£|n o_s?htel_rlc concentra- ; coastal sources.

tocene limestone deposits in contact with radium-rich groundwater. Excess |ttt T SRS, S B T oo RO HERS S Biue fine). After about mo wm v o o o | [N - L

Sed] t dati ' ZlOpb d 226R 210pp activities (?1°Pb minus %?°Ra, solid blue circles) plotted versus cumula- . - . 137 00 i e This study will stimulate multi-institutional, interdisciplinary efforts to

eaiment core dating using aln a tive sediment weight (Fig. 5), illustrate the generally excellent agreement 1950, this is the principal source of atmospheric lead over the U.S. For °/Cs N S Year chronicle ‘ecosystem changes in Florida Bay due to anthropogenic
The source of #1°Pb is the long-lived radionuclide ““°Ra that occurs widely | yanveen observed excess 219Pp orofiles and the above simple exponential (ty, = 30.2 yr), originating from atmospheric testing of nuclear weapons, rates T e e M@ um w insults that have occurred during the past century.
in crustal rocks and soils. Decay of **°Ra produces the short-lived, unreac- | model (red lines). Values of the mass accumulation rate, rs, vary more than of deposition in the Miami area are quite well known from monthly measure- Year Figure 11. Profile of Pu isotopes (239+240Py) in
tive gas 222Rn’ some Of WhICh escapes from mineral matrices into the atmo- ﬂve'fOId among SiteS. Sediment ages (years bp) are CﬁlCUlated as g/rs . ments made over many yearS' The record IS Shown n the tOp panel Of Flg 8 ggumaprgzl)t-eéreetglr?ﬂﬁeogsct%r: ég?aﬁouhtdtglg%kas \";\Vcekgg\,\r/le?sggo%rpgnt?eciation to N. Morehead, Great Lakes Environmental Research Laboratory and M. Marot, U. S. Geo-

here and decays through a series of extremely short-lived progeny to Sh in Fila. 6 -d h relati b d lati (green Curve)_ Deposition of Pu iSOtOpeS principa”y 239Pu (t = 24 .400 yr) and Figure 10. Distributions of 137Cs corrected for proportional to the 137Cs fallout record. The red IogicaIpSurvey, St.pgetersburg,for'their help in sample collection, preparation and in radioanal ¥ical measurement; to R.
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SP _ 10 y _ g _ : y | progeny OWn IN Ig are age epth relations based on mass a_ccumu ation rates | | . 1/2 7 mg deelufrtesiI(tjse?(?rythzeigo:icgfeg rGegi%tenceefil n?eTéA‘ lines is an optimized STA model results for the Rood, Cooperative Institute for Limnology and Ecosystems Resea?rch? University of Michigan f)gr assistance in radioanalyti-
long-lived <**Pb. This generalized pathway is shown here: (red lines) with uncertainty envelopes of + 2 standard deviations (dashed blue | 240p (t,, = 6600 yr), is essentially proportional to the 137Cs deposition rate. Grecn fnes are temparal recard o g, indicated residence time. !cnallg;ﬁgﬁgggaéﬁem%%m g;ﬁﬁ%rei\rt]l?ﬁétgozih[é\;gné:erl])}?hcg?(?:géigggghg(z%tg University of Michigan, for assistance
Ilnes). fallout of +°/Cs. in Marathon, Florida, and in the upper Bay, by the Mariners Hospital on Plantation Key.
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